There are certain special conditions under which the rate of urea excretion is primarily controlled only by the concentration of urea in the blood (1) and the amount of functioning renal tissue' (2) . Under these conditions the rate of urea excretion is directly proportional to the blood urea concentration so that the ratio: urine urea rate blood urea concentration in a given subject remains approximately constant (3) . The order of magnitude of this ratio is regulated directly by the size of the kidneys and hence becomes a measure of the amount of functioning renal tissue (4) . In the rabbit it has been demonstrated (2) that the ratio is directly proportional to the weight of renal tissue. It is probable that there is a similar relationship in man for in normal individuals the ratio is directly proportional to body surface (5, 6) and in so far as one may judge from the figures given by Vierordt (7) the weight of the kidneys seems to be dependent on the body surface. In the present series of studies of the factors which determine the weight of the kidneys in the albino rat the constant use of the gross anatomical weight of these organs made it desirable to determine what relation this measure of size bears to function in the normal animal.
The small size of the experimental subject precluded the repetition considerable number of rats of widely varying size. Thirty-three male albino rats varying in weight from 56 to 380 gm. were used.
The special conditions under which the rate of urea excretion is directly proportional to the blood urea concentration are essentially abstinence from food (8) , an increased blood urea concentration and a copious diuresis. In man the latter are easily attaKued by having the subject drink urea solutions and water and in the rabbit these (9) and 15 cc. per 1000 sq. cm. body surface of an 0.8 per cent sodium chloride solution given intraperitoneally. 90 minutes later, at the middle of a 3 hour period of urine collection, a specimen of blood was taken by heart puncture with a very small hypodermic needle. The blood specimens which were drawn were from 0.5 to 2.0 cc. depending on the size of the animal. 3 hours after the urine collection was commenced the bladder was emptied again and this specimen added to the urine and washings from the collection cage. The urea in the urine and blood was determined by the urease and aeration method and the ratio:
urea excretion per hour urea in 100 cc. of blood was calculated. Some hours later the animals were killed and the kidneys at once removed and weighed (10) . They were then dried at 120°C. to constant weight. We hesitate to attach much importance to these dry weights because of the inherent difficulties in completely drying any tissue without loss.
The weights of the kidneys are compared with the ratios in Table I and all of the observations are charted in Fig. 1 . These results indicate that in the albino rat as in the rabbit there is an approximately direct relation between the magnitude of the ratio: urine urea rate blood urea concentration and the weight of the kidneys. It is very probable that a better agreement would have been found had it been possible to make repeated measurements upon each individual and had the biood specimens been more adequate in volume. However, considering these unavoidable circumstances there is a remarkable constancy in the kidney weight: ratio relationship. As might be expected the variability is higher than in the case of the rabbit. The mean ratio for each gram of renal tissue is 0.198 while the average found for the rabbit was 0.176, an agreement which is as good as might be expected. That the ratio would bear a more constant relation to body surface than to other measures of body size in the rat as in the rabbit (2) and man (5, 6) would follow from the constant relation which renal weight has been shown (11) to bear to body surface in the rat.
SUMMARY
The amount of functioning renal tissue as measured by the weight of the kidneys in the albino rat is directly proportional to the renal function as measured by the ratio: urine urea rate blood urea concentration under certain special conditions.
